Objects in nature often have spatial and functional relationships with other objects. For example, fruit may be connected to tree branches, bushes sometimes function as landmarks for home, and stones are functionally associated with nuts when they are used to crack the nuts open. Although animals may use the spatial and functional relationships between specific objects, it is important for ethologists interested in cognitive mechanisms to ask whether animals understand the spatial relationship between objects in a more general and abstract way. In this experiment, we ask whether a small New World monkey, the cottontop tamarin, is capable of perceiving the abstract relational concept of 'connectedness'. Using a traditional operant paradigm, subjects were required to press one button to images with connected objects, and another button to images with separated objects. In Phase 1 of the experiment, subjects received training with only one connected and one separated image. Following training, probe images were presented in which features such as colour, texture and shape were systematically manipulated to determine which features were more important in stimulus classification. Accuracies and reaction times of responses were recorded. On the basis of their performance, the tamarins appeared to recognize that changes in the colour or texture of two objects plays no functional role in determining whether such objects are connected or separated. In contrast, changes in the shape and distance between two objects does play an important functional role, and the tamarins appeared to be sensitive to such changes. In Phase 2, subjects received training with a larger set of images. After this training, classification accuracy remained significantly above chance with most probes, suggesting that the tamarins had acquired a more general connectedness concept. In Phase 3, novel images were presented. Classification accuracy was significantly above chance for many of the novel images. Overall, results suggest that tamarins perceive spatial relationships between stimuli to some extent and can classify images based in part on their spatial relationship. Other recent experiments have shown that cottontop tamarins respond to spatial relationships even better than in the current experiment when they have to act directly on the objects. The difference between these results suggests that tamarins perceive the spatial relationships between objects more readily in the context of an ecologically valid problem.
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Experimental studies using traditional operant procedures suggest that nonhuman animals have difficulties solving problems involving object relationships (Cerella 1982 (Cerella , 1986 Herrnstein 1985 Herrnstein , 1990 Herrnstein et al. 1989; Thompson 1995; Deacon 1997) . For example, in a study by Herrnstein and colleagues (1989) , pigeons had great difficulty classifying stimuli according to whether a dot was 'inside' or 'outside' a closed geometric shape. Such failures led Herrnstein (1985 Herrnstein ( , 1990 to conclude that the capacity to form abstract relational concepts may be unique to humans; more recently others have claimed that the capacity is relatively limited in nonhuman animals (Thompson 1995; Deacon 1997) . In contrast with these findings, studies using other techniques suggest that animals may well be capable of forming abstract relational concepts. For example, studies by Boysen et al. (1993 ), Matsuzawa (1996 and Pepperberg (1994) suggest that chimpanzees, Pan troglodytes, and an African grey parrot, Psittacus erithacus, can acquire the abstract relational concept of number, including the properties of ordinality and cardinality. Moreover, experiments conducted by Brannon & Terrace (1998) using traditional operant procedures suggest that rhesus monkeys, Macaca mulatta, can represent the numbers 1-9. Here, we revisit
